Metal surface with low wettability, which is called hydrophobic surface, has aroused much attention recently due to its application in architecture, petroleum industry, shipbuilding as well as other industries. Aluminum, as a widespread-used material, suffers from corrosion in marine and inshore area in engineering application. Therefore, fabricating hydrophobic surface on aluminum would be an effective way to reduce the corrosion loss in saline environment. However, most of the research in this field employs organic coating as the final step, which brought on a relatively complicated process and high cost 1) 4) . Little information was reported on the relationship between wettability and corrosion resistance until now.
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It is well known that porous oxide layer can be fabricated on aluminum, which shows a micro-rough morphology by anodizing. Therefore, it is promising for lowering surface wettability combined with other treatment. In this study, a simple and effective method is utilized for the fabrication of hydrophobic film on aluminum, and its capability of corrosion resistance is also studied.
Highly pure aluminum foils (350 m thickness) were used as specimens. The specimens were cleaned with ethanol and doubly-distilled water in ultrasonic bath, then electropolished in 13.6 kmol m 3 Corrosion behavior of the samples was studied by immersion tests and electrochemical tests. All the samples were sealed by resin with an exposed area of 10 mm 10 mm before tests. The immersion tests were carried out by keeping the samples in a static 3.5 mass NaCl solution for 3628.8 ks at room temperature. The potential measurement was performed in 3.5 mass NaCl solution for 777.6 ks, using a saturated AgCl electrode as a reference electrode. Fig. 2 shows the water contact angle of samples anodized in the two kinds of acid solution as a function of desiccation time. It can be seen that the water contact angles of both samples are greatly increased by desiccation treatment, while the sample anodized in H 2 C 2 O 4 solution does not achieve a good hydrophobicity as which anodized in H 3 PO 4 solution does. The water contact angle of two kinds of samples represents a sharp increase between 259.2 ks and 432 ks, and turn to climb up mildly after that.
The surface shows a regular porous morphology after anodizing in H 3 PO 4 solution and desiccation treatment, as can be seen from SEM image in Fig. 3 During the immersion corrosion test in 3.5 mass NaCl solution, pitting corrosion was gradually observed on untreated samples, while on samples with hydrophobic film no remarkable corrosion area existed after 3628.8 ks. Moreover, regular porous morphology can be seen on hydrophobic sample after immersion test by SEM observation, which remained almost the same as Fig. 3 . It is supposed that porous oxide layer usually contains small amount of water, and after the desiccation treatment it loses most of adsorbed and absorbed water, leaving a relatively regular porous layer. The microstructure may play main role in hydrophobicity instead of chemical composition, which did not change before and after the desiccation. Microscopically the porous layer is composed of numerous cylindrical pores, where the interface with solution shows a capillarity action. On the other hand, air can easily be trapped within these cylindrical pores as air-valley, then prohibits the solution from contacting with the pore bottom. It is resultant of surface tension and trapped air pressure that support the water droplet. Note that pore diameter is possibly the key point, for what samples anodized in H 3 PO 4 solution show a better hydrophobicity. Those airvalleys within pores not only increase water contact angle but also reduce the interface area between solution and sample simultaneously, hence the dissolution rate of metal in solution decreases and corrosion reaction is prohibited.
The surface hydrophobicity of aluminum was developed by the anodizing and desiccation treatment. H 3 PO 4 solution is considered as a better anodizing solution compared to H 2 C 2 O 4 solution. The water contact angle of anodized samples increases with desiccation time, which indicates that desiccation is an effective method to achieve hydrophobicity of aluminum porous oxide film. The hydrophobic samples show a regular porous surface morphology, and the capillarity of this porous structure probably plays an important role in water-repellent surface. Chemical composition of sample surface before and after desiccation appears almost the same. In 3.5 mass NaCl solution, the hydrophobic samples suffer little corrosion during a long period of immersion. The rest potential in NaCl solution shows an order: hydrophobic sample anodized sample electropolished sample, which accounts for the corrosion resistance improvement of both anodizing and desiccation treatment. The interface area between solution and sample is reduced as the air-valley phenomenon, which may be the reason for the improved corrosion resistance.
